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??APSA????????????????????????????????
24 ? 3?. ????????????QoS??????AP????????
(Application Type) ???????????????????????????
????????? (Transport Layer Protocol) ?????AP????????


























R R R RNR NR NR NR NR
RRRNR NR NR NR NR
AP 1 AP 2
Associated STA : 5
All Usage Ratio : 100%
RT Usage Ratio : 10%
Associated STA : 4
All Usage Ratio : 100%
RT Usage Ratio : 30%
R: Real-Time Service Station





??????????????RT??? (RT Usage Ratio) ?????????
??????????????????? (All Usage Ratio) ??????
? 3.3????????AP 1????? STA? (Associated STA) ? 5?AP 2
????? STA?? 4????AP 1?RT???? 10%??????? 100%?
??????AP 2?RT???? 30%???????AP 1???? 100%????
??STA??????AP??????????? [81, 82]??????RT??






??????AP 1? 18%?AP 2? 30%????AP 2????????NRSTA
?????????????????





26 ? 3?. ????????????QoS??????AP????????
????????????RSTA????????AP 1????????NRSTA
?????AP 1?AP 2??????????? 100%????????????
?AP????????



























Scan APs around the STA
Select the AP to which 
the STA can be connected
Select the AP with
Maximum Score
Select the AP 
with Maximum RSSI




for all available APs
How many APs are there?
How many candidate APs






















?????AP??????????????? RSSI (Received Signal Strength
Indication) ??????AP??????
RPFA?????????????????? AP????????M ???
28 ? 3?. ????????????QoS??????AP????????
?????????AP?AP[i] (1 · i ·M)?????????????RSTA?







????AAC[i]?AP[i]????AAC??????? (0 · AAC[i] · 31250) ?
???R[i]?AP[i]???????????????Rmax???????????
AP?????????????????Rmax = max(R[i] j 1 · i · M) ????
? (3.1)????AAC[i]??????RT??????????????????
?????????AAC[i] + 1??????AAC[i] = 0???????????
??????????????????????????????AAC[i] + 1?






















AAC[i]; R[i]; RMAX? SRT [i]???????NSTA[i]?AP[i]??? STA???
??? (3.2)????AAC[i] = 31250?????RSTA?????????????
NRSTA??????????????????NRSTA???????????








Associated STA : 21
Associated NRSTA : 1
All Usage Ratio : 100%
RT Usage Ratio : 20%
Associated STA : 2
Associated NRSTA : 1
All Usage Ratio : 100%
RT Usage Ratio : 40%
R R R R R RRNR NR
Associated STA : 4
Associated NRSTA : 1
All Usage Ratio : 100%
RT Usage Ratio : 60%
Associated STA : 5
Associated NRSTA : 1
All Usage Ratio : 100%
RT Usage Ratio : 70%
???? ???????????????????????????? ???? ???????????????????????
R×20























30 ? 3?. ????????????QoS??????AP????????
???????????NRSTA??? STA??????NRT????????
??????? STA?????????????????????RPFA???
?????? STA????AP 1???????????????????AP 1
?NRSTA?????????????????????AP 2????????
AP????????










??? RT???? RSTA?? AP????????????????????
???????????????????????????? 10kbps?100kbps?

















?? ???? (??, ??) ?? ???? (??, ??)
AP 1 37.03 36.92, 37.15 99.89 99.43, 100.35
AP 2 37.02 36.91, 37.14 99.86 99.39, 100.32








????????? NRSTA???????? STA????????? AP??
??????????? 3.6??????????? RT????? NRT???
?????? 1?????????????????










32 ? 3?. ????????????QoS??????AP????????
R RNR NR NR NR NR
Associated STA : 5
Associated NRSTA : 4
All Usage Ratio : 100%
RT Usage Ratio : 10%
Associated STA : 2
Associated NRSTA : 1
All Usage Ratio : 100%
RT Usage Ratio : 10%
R RRRRNR NR NR NR NR
Associated STA : 5
Associated NRSTA : 4
All Usage Ratio : 100%
RT Usage Ratio : 10%
Associated STA : 5
Associated NRSTA : 1
All Usage Ratio : 100%
RT Usage Ratio : 40%
???? ???????????????????????
RRRR RNR NR
Associated STA : 5
Associated NRSTA : 1
All Usage Ratio : 100%
RT Usage Ratio : 40%
Associated STA : 2
Associated NRSTA : 1
All Usage Ratio : 100%
RT Usage Ratio : 10%
??????????????????????????? ??????????????????
???????????????????????
AP 1 AP 2
AP 1 AP 2














































































200m£200m????????????? 3??AP?N ?? STA??????
??????????? 3.7(a), (b)??????????????????STA?
?????? 2????????????????? 3.7(a)? STA?AP????
????????????????????????? (Uniform)???? 3.7(b)
?AP???? 2??????????STA?????????????????







Frequency 2.412 GHz, 2.437 GHz, 2.462 GHz
PLCP Preamble 16 ¹sec PLCP Header (Signal) 1 Symbol
PLCP Header (Service) 16 bit MAC Header 24 Octet
LLC Header 8 Octet FCS 4 Octet
PLCP Tail 6 bit Symbol Length 4 ¹sec
MAC ACK Length 10 Octet Slot Time 9 ¹sec
SIFS 16 ¹sec DIFS 34 ¹sec
CWmin 15 CWmax 1023
? 3.3: IEEE802.11e??????????????
Access Category CWmin CWmax AIFSN
Background (AC BK) 31 1023 7













???1?? VoIP???????? (VoIP) ????G.711????? [89]??
36 ? 3?. ????????????QoS??????AP????????
? 3.4: ????????????
Application VoIP FTP
Transport Layer Protocol UDP TCP
Payload Size 160 Byte 1460 Byte
Interval 20 ms
Required Data Rate 64 kbps Best-E®ort
Direction UP DOWN
DOWN
Access Category AC VO AC BK























Case 1 0 1 2 · N · 30
Case 2 1 0 30 · N · 60




































The Number of STA : N [STA] 






?????????? 22.7Mbps??? [3]??????????????? 3??
AP???????????????????????? 68.1Mbps?????AP
????????? STA? 54Mbps??????????????? AP???
? STA?????????????????STA??????????????
???????? STA????????????Case 1????????? STA
??????????? 2Mbps???????? STA????????STA?N
? 2 · N · 30??????
???IEEE802.11e????? 54Mbps?????????? 1??AP???













Case 2?? VoIP??????????STA?? 3?? AP????????
????????????????N = 30?????????????????
?????N = 60???30 · N · 60????????
Case 3??? STA???? VoIP? FTP??? 1:1???????????
N · 96????????????????? VoIP?????????????
??????????? STA??Case 2? 2??60 · N · 120??????
????????????????????????????TCP??????
UDP???????????????????? (Case 1, Case 2) ??RPFA?
????????????????????RPFA??????????????
TCP??????UDP?????????????? (Case 3) ???????
??????????Case????AP? STA???????????????
?? (Uniform) ????????????? RPFA?????????????
?Case 3?? STA??????????? (Non-Uniform) ??????????
?????????????????Case 1?Case 2???????? (Uniform)?







AP???????????? (RSSI) ? 3?????????????????
??RPFA?????? (RPFA) ?????????
3.4.2 ??????????????????????????? (Case 1)
Case 1???? FTP???????? 3.9???????? RPFA????
????????????????????????????????????
FTP????????????????NSTA???????????????




















????ti??? i(0 · i · n¡ 1)??????????????? 3.10???
????RPFA??? 3??????????????????????????
???????????????RPFA? FTP???????NSTA?????
Fairness Index? 12%??????HRFA?????? 26????????
?????RPFA?????????????????????? FTP???
?????????????????????????????????
































































3.4.3 ?????????????????????????? (Case 2)
Case 2????VoIP?PLR?? 3.11???????????????N · 42
????RPFA?VoIP???????HRFA??????PLR????????





















??????HRFA????? 3.2?? 3.3?? 3.4?VoIP??????????
?????? 3.12???????RPFA??????????HRFA?????
??????????????????????????AP??????????
?????54Mbps????????? AP 1? 36Mbps?????????
AP 2??????????????????????? 1Mbps???????
???????? 3.12?? RPFA??????????? wR? AP 1????
wR(AP1) = 1:0?AP 2???? wR(AP2) = 0:67????HRFA??? wH ?
AP 1???? wH(AP1) = 1:0?AP 2???? wH(AP2) = 0:93????RPFA






























???????????????????????AP 1? RT???? 50%?
???RPFA? HRFA??????????? AP 1????????????
? (100% ¡ 50%) £ 1:0 = 0:50????????AP 1????????????
AP 2?????AP 1?????????????AP 2?RT????RPFA?
(100%¡ x%)£ 0:67 > 0:5?? 25%???HRFA? 46%????????????
?????HRFA?AP 2????? 46%??????AP 2??????????
RPFA?AP 2????? 25%???????AP 2???????????RPFA
?HRFA??????????????AP??????????
???Case 2??????????????? 3.13????????????
?????? RPFA?N · 42????HRFA???????????????
???N > 42??HRFA??????????????????N = 46???
?????????? 45%?????
???? 3.11?3.13?????????32 · N · 42?????PLR?N = 42
????HRFA? 0.39%????RPFA? 2.0%???????????????


































???R???????RPFA?R = 83:7?HRFA?R = 89:7????????
??G.109?? [91]??????????????????????? \High" ?
????????? \Satis¯ed" ?????????????????





































3.4.4 2????????????????????????? (Case 3)
???? Case 3 (Uniform) ???? VoIP??? PLR???????????
FTP??????????? 3.14??? 3.16????????
? 3.14???????RPFA?NSTA??????PLR?N = 72?? 6??
1?????HRFA????N = 90?????RSSI????????????
????????????HRFA???? PLR? 5%????????????
































































46 ? 3?. ????????????QoS??????AP????????
?????????
???? 3.15???????RPFA? NSTA??????????????
N = 76? 72.3%?HRFA????N = 90? 45.5%?RSSI???????? 10?
? 1????????




???????????N = 84???RPFA?R = 83:4?HRFA?R = 89:9?
???????????? \High" ?????????????????????
???????????
? 3.16??? FTP????????????N · 64?? RPFA?????
?????????????????????????NSTA????? 23.8%?
?????????????N > 64?? RSSI???????????????




?????N · 86?????????????????N > 86???????
?????????????? RPFA? VoIP????????????FTP?
????????????????????RPFA?NSTA????FTP???








































































? 3.17: 2???????????????????? FTP?????????
(????)




???? Case 3 (Non-Uniform) ????VoIP??? PLR?????????
??FTP??????????????? 3.18??? 3.21????????AP




???? PLR??? 104?? 1?HRFA?????? 39.3%?RSSI??????




?????????????? 30?? 1?????HRFA???????? 2%?
RSSI???????? 100?? 1??????????80 · N · 84?RPFA?
PLR??????HRFA?????????????PLR? 0.04%??????
????? 11????????R???????R = 92:8??????????
?????????
? 3.20???FTP??????????N · 82??RPFA?????????
????????N ¸ 84?? NSTA????????????????????








































































































































































? 3.21: 2???????????????????? FTP?????????
(????)




































? 3???????????????? (Access Point, AP) ? IEEE802.11e?
???QoS (Quality of Service) ?????????QAP (QoS supported AP) ?
?????????????????QoS??????????? AP????
???? (Access Point Selection Agent, APSA) ???????????????
????????? LAN (Local Area Network) ??????IEEE802.11e???
??QAP????????AP??????????????????????
???????????? IEEE802.11e????????AP?????????






???? AP???????? APSA (mixed AP environment supported APSA,




???????????????QoE (Quality of Experience) ????????
??QualNet[86]????????????????????????MoA??
????????mAPSA????????







































?Channel Utilization (CU) ????????????????????????
Available Admission Capacity (AAC) ????????????? Station Count
(SC) ?????????????????? Transmission Rate (R) ?????
???????????????????Maximum Transmission Rate (Rmax)?
???
4.2. ??????????????????????????????????55
mAPSA AP 1 QAP 1 QAP 2
Broadcast Information (QAP)
Channel Utilization: CU




















??????????????????? Station Count (SC) ????????



























- The amount of the all traffic load
- The number of associated STAs
- RSSI
- The amount of the all traffic load
- The amount of the each traffic load 
  (RT and NRT)
- The number of STAs
- RSSI
- Single Queue
- All kinds of traffic send as the same priority
- Multiple Queues
- VoIP traffic sends as the highest priority
(a) The difference of the priority control











































??? SIP (Session Initiation Protocol)???????????????????
??????????????QAP????? IEEE802.11e?????????
58 ? 4?. ??AP????????QoE??????AP????????
Element ID Length Station Count Available AdmissionCapacity
Channel
Utilization
Octets: 1 1 2 1 2
? 4.4: QBSS Load Element???
????????????????QBSS (QoS Basic Service Set) Load Element




?????????????CUR (Channel Utilization Ratio) ????????




















A STA gathers information of 
available APs around the STA
The STA refers to the number of associated STAs,
and narrows down candidate APs
that have minimum number of STAs
The num of candidate APs
The STA calculates ATC of APs, 
and narrows down candidate APs
that have maximum ATC
The STA selects an AP
that has maximum RSSI






















???ATC (Available Transmission Capacity) ??????ATC?CUR?AAC
???????0?? 100?????????ATC = 100?AP????????
??????????????ATC = 0?AP???????????????
60 ? 4?. ??AP????????QoE??????AP????????
??i???AP???APi?????ATCi?????????????
ATCi =









???????IFS (Inter Frame Space) ???????????QAP?? IFS?
???????AP????????????????QAP?????????
????????AP???????????????????????

















Frequency 2.412 GHz, 2.437 GHz, 2.462 GHz
PLCP Preamble 16 ¹sec PLCP Header (Signal) 1 Symbol
PLCP Header (Service) 16 bit MAC Header 24 Octet
LLC Header 8 Octet FCS 4 Octet
PLCP Tail 6 bit Symbol Length 4 ¹sec
MAC ACK Length 10 Octet Slot Time 9 ¹sec
SIFS 16 ¹sec DIFS 34 ¹sec
CWmin 15 CWmax 1023
? 4.2: IEEE802.11e??????????????
Access Category CWmin CWmax AIFSN
Background (AC BK) 31 1023 7
Best E®ort (AC BE) 31 1023 3
Video (AC VI) 15 31 2
Voice (AC VO) 7 15 2
? 4.3: ???????????AP?QAP????
Situation legacy AP QAP
QAP??? (QAP 1/3) 2 1
QAP??? (QAP 2/3) 1 2
QAP??? (QAP 3/3) 0 3
62 ? 4?. ??AP????????QoE??????AP????????
3 APs;
- Include N legacy APs








??? 4.3????QAP??? (QAP 1/3) ??3?? AP????1?? QAP?
??? 2??????? AP???????????????QAP??? (QAP




?????????????????????????VoIP (Voice over Internet
Protocol) ????????????????????????????????
???????UDP?????????? 160???????????????
? 20??????????IEEE802.11e???????????? (Access Cate-
gory, AC) ????????????AC VO????????PCM (Pulse Code
Modulation) ????????G.711[89]??????????????????







Transport Layer Protocol UDP TCP
Payload Size 160 Byte 1460 Byte
Interval 20 ms
Required Data Rate 64 kbps Best-E®ort
Direction UP DOWN
DOWN
Access Category AC VO AC BK
? 4.5: ?Case?????????????
??????? VoIP??????? FTP???????
Case 1 Case 2 Case 3
VoIP 1 3 1
FTP 1 1 3
?AC BK??????????????? 4.4????
MoA?????????????????????????????????
???????????????????????Case 1??Case 3??? 3?
????????????????? (Case 1)?VoIP?FTP??? 1:1????
????????????????VoIP??????? (Case 2) ?VoIP?FTP
??? 3:1???????FTP?????VoIP?????????????FTP
??????? (Case 3) ????????VoIP? FTP??? 1:3????VoIP
????? FTP?????????????????????????????
????????? 4.5????
MoA?????? (MoA) ?????????? 3????????????
???????1???RSSI (Received Signal Strength Indication) ??????
???????AP??????????? (RSSI) ?????????????
64 ? 4?. ??AP????????QoE??????AP????????
??????????2???AP?????????????????????














??? [3]??????VoIP???? 67????????? 3?? AP????
?????????????????????????????????????




???????????? 3?? AP???????????????? 60??
















































??????????QAP 3/3? Case 2???? PLR???????????
?????????























































? 4.9: ??????? (Case 1) ?QAP??? (QAP 3/3) ??????VoIP?
?MOS?
4.4. ????????????? 67
4.4.3 ??????? (Case 1) ??????VoIP??MOS???
? 4.7??? 4.9???????? (Case 1) ???? VoIP??? eMOS??



















4.4.4 VoIP??????? (Case 2) ??????VoIP??MOS???
? 4.10??? 4.12?VoIP??????? (Case 2)????VoIP??? eMOS





68 ? 4?. ??AP????????QoE??????AP????????
???A?????????? 7%??????????????? 4.11?? 4.12












4.4.5 FTP??????? (Case 3) ??????VoIP??MOS???










?? eMOS????????????????????????? 4.13?? 4.14
???????VoIP???PLR???????????????????????




























































? 4.11: VoIP??????? (Case 2) ?QAP??? (QAP 2/3) ??????
VoIP??MOS?
70 ? 4?. ??AP????????QoE??????AP????????
? 4.6: ??????? (Case 1)??????VoIP??MOS?????????
QAP 1/3 QAP 2/3 QAP 3/3
MoA §3:86£ 10¡5 §1:38£ 10¡4 §4:94£ 10¡4
APP §1:05£ 10¡3 §5:97£ 10¡2 §5:18£ 10¡2
NumSTA §2:79£ 10¡3 §4:29£ 10¡3 §4:65£ 10¡3
RSSI §2:29£ 10¡2 §3:30£ 10¡2 §3:86£ 10¡2
? 4.7: VoIP??????? (Case 2) ??????VoIP??MOS??????
???
QAP 1/3 QAP 2/3 QAP 3/3
MoA §2:95£ 10¡2 §3:71£ 10¡2 §3:99£ 10¡2
APP §3:15£ 10¡6 §6:05£ 10¡2 §5:93£ 10¡2
NumSTA §3:66£ 10¡2 §4:78£ 10¡2 §5:26£ 10¡2
RSSI §4:58£ 10¡2 §5:46£ 10¡2 §5:85£ 10¡2
? 4.8: FTP??????? (Case 3) ??????VoIP??MOS??????
???
QAP 1/3 QAP 2/3 QAP 3/3
MoA §2:33£ 10¡5 §2:60£ 10¡5 §2:84£ 10¡5
APP §9:93£ 10¡4 §5:81£ 10¡4 §8:16£ 10¡5
NumSTA §2:77£ 10¡5 §3:04£ 10¡5 §3:31£ 10¡5






























? 4.12: VoIP??????? (Case 2) ?QAP??? (QAP 3/3) ??????
VoIP??MOS?
3/3) ????????? 4.13?? 4.14???????MoA???PLR????
?????????????????????????????????NumSTA
????N = 100? PLR? 50?? 1?????????? 5?? 1??????
???? 4.12? 84???????MoA? eMOS??RSSI????? 1????
????????MoA? RSSI? 6.5%? PLR???? 0%??????????
????? 17?? 1??????
4.4.8 ??????? (Case 1) ??????FTP????????
??????? (Case 1)???????????????????MoA?NSTA?
RSSI??????????????????90???????????MoA?

































































































? 4.15: VoIP??????? (Case 2) ?QAP??? (QAP 1/3) ??????
FTP??????
4.4.9 VoIP??????? (Case 2) ??????FTP????????
? 4.15? VoIP??????? (Case 2) ? QAP??? (QAP 1/3) ????
FTP????????????????QAP??? (QAP 2/3) ????QAP?








4.4.10 FTP??????? (Case 3) ??????FTP????????
FTP??????? (Case 3) ???????????????????MoA?
APP??? 3?????????????§1%???????????????






? 4.9??? 4.11? t?????????? FTP?????????????
95%????????????
??????? (Case 1) ??MoA?APP????QAP??? (QAP 1/3) ?
50???? 76?????QAP??? (QAP 2/3)? 50???? 68????? 110
???? 120?????QAP??? (QAP 3/3) ? 102???? 120??????
?????????Case 1?????????????????????????
?????????????VoIP??????? (Case 2) ??MoA?APP??
? 100??????????????????????????????????
?????????????????????????????????FTP?












?????????????????? 50?? 1???????????? 5?
4.5. ?? 75
? 4.9: ??????? (Case 1)??????FTP??????????????
QAP 1/3 QAP 2/3 QAP 3/3
MoA §1:92£ 10¡2 §1:90£ 10¡2 §1:30£ 10¡2
APP §1:28£ 10¡1 §1:08£ 10¡1 §9:32£ 10¡2
NumSTA §2:74£ 10¡2 §2:53£ 10¡2 §2:29£ 10¡2
RSSI §1:29£ 10¡1 §1:26£ 10¡1 §1:24£ 10¡1
? 4.10: VoIP??????? (Case 2) ?????? FTP??????????
????
QAP 1/3 QAP 2/3 QAP 3/3
MoA §8:11£ 10¡2 §7:30£ 10¡2 §5:51£ 10¡2
APP §2:15£ 10¡1 §1:90£ 10¡1 §1:52£ 10¡1
NumSTA §9:42£ 10¡2 §8:41£ 10¡2 §6:95£ 10¡2
RSSI §1:86£ 10¡1 §1:78£ 10¡1 §1:67£ 10¡1
? 4.11: FTP??????? (Case 3) ?????? FTP??????????
????
QAP 1/3 QAP 2/3 QAP 3/3
MoA §7:51£ 10¡3 §6:64£ 10¡3 §4:17£ 10¡3
APP §8:22£ 10¡2 §7:39£ 10¡2 §6:33£ 10¡2
NumSTA §1:25£ 10¡2 §1:18£ 10¡2 §1:08£ 10¡2
RSSI §9:61£ 10¡2 §9:48£ 10¡2 §9:06£ 10¡2











IEEE802.11???? LAN (Local Area Network) ??????? VoIP (Voice
over Internet Protocol)??????????CW (Contention Window)?????
?QoS (Quality of Service) ????????????????IEEE802.11???











































???????? PPTS (Periodic Packet Transmission Suppression) ?????
?????????????R????????QoS????????????












???????????? [94, 95]????????????? [96{98]?????
???????????????????????????
5.2.1 ???????????????????





of each packet for all STAs
Check average
MAC-RTT of the STA
Suppress sending packetsRecover sending packets





∀ STA | Retransmission time < Retry Limit
∃ 



































DIFS: Distributed coordination function Inter Frame Space
SIFS: Short Inter Frame Space
? 5.3: MAC-RTT???
??????? 3??????
?? 3 ???????????????MAC-RTT (Media Access Control layer
















R-value (lower limit) User satisfaction
90 Very satis¯ed
80 Satis¯ed
70 Some users dissatis¯ed
60 Many users dissatis¯ed




















?????????????? T [ms]???? R > 80???????????
82 ? 5?. ?????????????????????????
? 5.2: G.711??????????????
Transport Layer Protocol UDP
Payload Size 160 Byte
Interval 20 ms
Average Packet Arrival Rate 50 packets/sec
Required Data Rate 64 kbps
Direction UP/DOWN
Equipment Impairment Factor, Ie 0















? 5.4: ??????????????? T ????R????
? 5.3: ???????????R ¸ 80???????????????????
??????? T [ms] 0 50 100 150 200 300




PLCP Preamble 16 ¹sec PLCP Header (Signal) 1 Symbol
PLCP Header (Service) 16 bit MAC Header 24 Octet
LLC Header 8 Octet FCS 4 Octet
PLCP Tail 6 bit Symbol Length 4 ¹sec
MAC ACK Length 10 Octet Slot Time 9 ¹sec
SIFS 16 ¹sec DIFS 34 ¹sec









????????RTS/CTS (Request To Send / Clear To Send) ??????? 2
????????1??RTS/CTS??????????? (w/ RTS/CTS)????
??????????? [3]???????????????? 1?? RTS/CTS
????????????? (w/o RTS/CTS) ????????????????
?????????????????????????????????????




































Wireless Domain Wired Domain
? 5.5: ?????????????????????????????????
???????????
???????????? 5.6?? 5.5????? 5.5???? 5.6??????
PLR????????????????????PLR????????????
??????????RTS/CTS???????N = 22; 23?RTS/CTS????
????N = 27; 28???????? 5.6?? 5.5?????????? 99%??
???????????????????????? 1000??? t??????
?????








RTS/CTS??????????????? PLR? N = 27?? 0.24%???













































The Number of STA : N [STA] 
Average PLR 
Average one-way delay 
w/o RTS/CTS 
w/ RTS/CTS 





Average PLR Average one-way delay
N = 22 0.43 §9:04£ 10¡5 % 112 §1:14 [ms]
N = 23 6.47 §1:27£ 10¡2 % 135 §1:35 [ms]
(b) RTS/CTS???????
Average PLR Average one-way delay
N = 27 0.24 §1:00£ 10¡4 % 54 §1:26 [ms]
N = 28 7.15 §1:40£ 10¡2 % 113 §1:50 [ms]




??N ¸ 27??????N ¸ 28??PLR??????N = 27?????PLR
? 0.24%????? 5.2?VoIP?????????1?????????????
??? 50????N = 27? 1??? 1???????????????????
???? 0.12????????27???? 1???? 3.24??????????
???N = 27???????????? 54?????????? 3??????
????? T = 50[ms]????R ¸ 80?????????? 0.50%??????
??????????????????????????????????? 1?
?? 1???? 0.25?????27??? 6.75???????????VoIP???
???????????????????????????R ¸ 80?QoS???
???????????????????????
??N = 28?? 1???? 100.1?????????????N = 28????
???????? 113?????????T = 100[ms]????R ¸ 80?????
????? 0.50%?????????????????????????????









??? IEEE802.11g??? VoIP??????? (Legacy) ???IEEE802.11g
??????????????????VoIP??????? (PPTS) ?????
5.4. ????????????? 87
























88 ? 5?. ?????????????????????????
5.4.2 ????????????
? 5.8??????????PLR????? 99%??????????? 5.6?













?? 5.7?RTS/CTS???????N = 22; 23??RTS/CTS????????
N = 27; 28??????????????????????????
RTS/CTS??????????N = 22?RTS/CTS???????????
N = 27???PPTS? Legacy????????? 61%? 48%????????




???????N ¸ 28????????PPTS? 10%????????????
??????????????????????????
?????????? RTS/CTS???????N · 21?????RTS/CTS






















The Number of STA : N [STA] 
PPTS (w/ RTS/CTS) 
PPTS (w/o RTS/CTS) 
Legacy (w/ RTS/CTS) 




? 5.6: ?????????????????????????? 99%????
(a) RTS/CTS??????
PPTS Legacy
N = 22 0.481 §6:96£ 10¡20% 0.427 §9:04£ 10¡5%
N = 23 6.26 §2:76£ 10¡7% 6.47 §1:27£ 10¡2%
(b) RTS/CTS???????
PPTS Legacy
N = 27 0.481 §7:65£ 10¡20% 0.241 §1:00£ 10¡4%
N = 28 6.71 §3:00£ 10¡7% 7.15 §1:40£ 10¡2%




































? 5.7: ?????????????????????????? 99%????
(a) RTS/CTS??????
PPTS Legacy
N = 22 43.5 §6:22£ 10¡2 ms 111.7 §1:14 ms
N = 23 133.7 §1:38£ 10¡2 ms 135.0 §1:35 ms
(b) RTS/CTS???????
PPTS Legacy
N = 27 28.2 §6:84£ 10¡2 ms 53.9 §1:26 ms




? 5.10??????????R?????? 99%??????????? 5.8?
























????????R = 90?????R??????????R = 70?R = 49?


















The Number of STA : N [STA] 
PPTS (w/ RTS/CTS) 
PPTS (w/o RTS/CTS) 
Legacy (w/ RTS/CTS) 




? 5.8: ????????????????R???? 99%????
(a) RTS/CTS??????
PPTS Legacy
N = 22 81.7 §4:92£ 10¡5 83.7 §8:72£ 10¡1
N = 23 57.5 §4:52£ 10¡5 62.2 §5:90£ 10¡1
(b) RTS/CTS???????
PPTS Legacy
N = 27 82.1 §5:40£ 10¡5 86.7 §1:00






































? 5.9: ??????????????QoS???????? 99%????
(a) RTS/CTS??????
PPTS Legacy
N = 22 100.0 §0% 79.1 §4:97£ 10¡5%
N = 23 0.00 §0% 52.2 §1:32£ 10¡5%
(b) RTS/CTS???????
PPTS Legacy
N = 27 100.0 §0% 85.2 §5:21£ 10¡1%
N = 28 10.71 §0% 53.0 §4:25£ 10¡1%






























Method VoIP session capacity
PPTS (w/ RTS/CTS) 22
Legacy (w/ RTS/CTS) 21
PPTS (w/o RTS/CTS) 27
Legacy (w/o RTS/CTS) 26
? 5.11: ????????????
Packet Arrival Rate Payload Size Data Rate
80 PPS 80 packets/sec 160 Bytes 102.4 kbps
50 PPS 50 packets/sec 160 Bytes 64 kbps
40 PPS 40 packets/sec 160 Bytes 51.2 kbps
???????? R???????????QoS??????????????
PPTS??? R = 90??????R???????????????????R
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